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WHOOSHH FISH PASSAGE – RESULTS FROM 2016

Not Discussed in Detail
•
•
Discussed
•
•
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2011 
USGS 
Study
2014 
WDFW/USGS 
Kalama Study
2014-16 
WDFW 
Washougal
2014 
Yakama 
Roza Study
2014 PNNL 
Study
2015 Puyallup 
Buckley Study
2015 
Yakama 
Roza Study
2015 Alden 
Labs Study
2015 
FWI 
Study
2016 CRITFC 
Priest Rapids 
Study
2016 
Yakama/BOR 
Roza Study
2016  
Sintef 
Study
2016 
Yakama/BOR 
Prosser Study
TOTAL No. 
of Studies
2011-2016
Rainbow 
Trout, 
Tilapia, 
Atlantic
Rainbow 
Trout
Steelehead
Tule 
Chinook
Spring 
Chinook
Fall 
Chinook
Pink
Spring 
Chinook
Sturgeon Atlantic Sockeye
Spring 
Chinook
Atlantic
Coho, Fall 
Chinook
11
Survival Direct X X X 3 1 1 1 1 1 1 1 1 1 1 1 1 2 17
Migration Success Direct N/A N/A X 1 1 2
Passage Delay Direct N/A N/A X 1 1
Egg Viability Direct N/A X N/A 1 1 1 1 1 1 2 8
Injury Direct X X X 3 1 1 1 1 1 1 1 1 1 1 2 15
Homing Indirect N/A N/A X 1 1
Disease Transmission Indirect X X X 1 1 1 1 1 5
Behavior Indirect N/A N/A X 1 1 1 1 1 1 1 1 1 1 1 11
Durability/ Maintenance Direct X X X 3 1 1 1 1 1 8
3 3 3 5 6 3 3 5 3 3 6 6 4 9
SPECIES
Number of Areas of Interest Covered by Study
      Adult Survival
H&H 95% 
Chinook  H&H WFTS 40 WFTS 1100 Confidence Limit
2014 90.3% 93.8% (87.0%-93.0%)
2015 72.5% 76.9% (68.3%-76.5%)
2016 84.9% 85.7% 81.80% (81.2%-88.1%)
Roza dam 3 yr study: Spring Chinook transported to hatchery 
trucks and hauled to Cle Elum hatchery
Egg Viability
count % of group count % of group count % of group
WFTS 40 105920 93.0% 86767 92.8% 163369 92.9%
H&H 636500 95.1% 593068 94.6% 495064 94.6%
WFTS 1100 37743 96.8%
Total 742420 679835 696176
count % of total count % of total count % of total
WFTS 40 113886 14.5% 93470 13.0% 175912 23.8%
H&H 669609 85.5% 627129 87.0% 523570 70.9%
WFTS 1100 38999 5.3%
Total 783495 720599 738481
2014 Total Eggs 2015 Total Eggs 2016 Total Eggs
2014 Viable Eggs 2015 Viable Eggs 2016 Viable Eggs
Attributes Directly Assessed:
• Survival
• Migration Time
• Passage Time
Attributes Indirectly Assessed:
• Aberrant Homing
• Increased Disease Transmission
• Abnormal Behavior
Migration Survival
Week Treatment Priest 
Rapids
Rock 
Island
Rocky 
Reach
Wells or 
Tumwater
Zosel OKC
27-29 Non-WFTS 93.43% 82.7% 60.7% 65.2% 43.9% 24.9%
27-29 WFTS 93.6% 83.7% 55.7% 70.2% 42.7% 25.4%
Wks 27-29 Test: PIT-Tag Sockeye at Priest Rapids Dam Off Ladder Adult 
Fish Trap 
• WFTS: 391 PIT-Tagged Sockeye WFTS tube transported 100 ft to calm 
water channel to complete ladder passage
• Non-WFTS: 395 PIT-Tagged Sockeye hand carried to calm water 
channel to complete ladder passage
Results: Upriver survival not affected by WFTS transport
Wk 27-29 Test Conclusions: 
Sockeye transport through the WFTS had no impact on 
subsequent Sockeye:
• Survival
• Migration Time
• Passage Time
No evidence of an aberrant effect of Sockeye transport 
through the WFTS on:
• Homing
• Disease Transmission
• Behavior
Wk 30 WFTS Over the Dam Feasibility Test
• WFTS: 54 PIT-Tagged Sockeye WFTS tube transported 180 ft over 
the dam crest and exited directly into the forebay
• 8-10 sec average time
• Non WFTS: 56 PIT-Tagged Sockeye hand carried to calm water 
channel to complete ladder passage
• 2.88 hours average time (12 minutes to 12 hours)
Results: 
• WFTS over the dam enabled faster migration times - (>10% faster)
Statistically Significant Findings:
• ~1/2 day faster 
• ~ one full day faster 

• May 1st - Great Lakes Fisheries Commission – invasive species prevention
• scanning project
• passage test – Great Lakes species
• June 15th – Hydropower operators – American Shad passage feasibility
• July 1st – U.S. Bureau of Reclamation – dam passage proof of concept
• volitional entry
• 1,700 ft transport, 165 ft head
• scanning & sorting
• Sept 15th – Pacific Northwest National Laboratories – volitional entry
• scanning & sorting
• injury assessment
Northern 
Pike
Common 
White Sucker
Cle Elum Dam – 1,700’ X 165’
Test and control populations
Source # Fish ID Treatment
Roza Dam 100 PIT+Radi
o
Swim only (70 miles)
Roza Dam 100 PIT+Radi
o
Truck to Whooshh
tank
Roza Dam 100 PIT+Radi
o
Truck to Headpond
Priest 
Rapids
300
?
PIT Truck to Whooshh
tank
Priest 
Rapids
500
+
PIT Truck to Headpond

Cle Elum Dam 
• 1100’ tailrace to crest
• 500’ crest to shore late July
• 165’ crest height
• Yakama Nations reintroduction 
program
Whooshh 2017 Program
• Sockeye salmon run July/Aug
• Volitional entry from river
• 1700’ transit, <60 seconds
• Floating exit system
• Radio&PIT tag (USGS)
Angle
Tube length (ft) 0 10 20 30 40
100 0.0 17.4 34.2 50.0 64.3
250 0.0 43.4 85.5 125.0 160.7
500 0.0 86.8 171.0 250.0 321.4
750 0.0 130.2 256.5 375.0 482.1
1000 0.0 173.6 342.0 500.0 642.8
1100 0.0 191.0 376.2 550.0 707.1
1250 0.0 217.1 427.5 625.0 803.5
Tube length
Angle
Dam 
height (ft)
Handling:
•
•
•
•
Passage:  Typically requires site specific review
•
ü
ü





Permanent - Cle Elum Dam – 1,700’ X 165’
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